Introduction
============

Some of the ongoing questions regarding voting behaviour are related to voters' competencies. Can citizens correctly perceive information or are they prone to biases ^[@ref1][@ref2]^ are they informed enough ^[@ref3][@ref4]^ ^[@ref5]^ are they motivated to participate in politics [@ref6] , etc.? These questions relate to the idea, or the norm, of a rational citizenry. They are of great importance because assumptions and findings on voters' rationality are used to justify different political institutions and systems [@ref7]. If voters are rational, their broad political participation and inclusion should be warranted; if they are not, their role in the political system should be minimised.

**(Ir)rational voters**

One of the main models of rational voting is the retrospective voter. This model is based on the idea that citizens use voting to punish or reward incumbents [@ref8]. In that sense, elections are used to control the democratic processes and hold politicians accountable for their actions [@ref9]. Politicians, in turn, are incentivised to keep their promises and to perform well during their mandate. The evaluation, or 'performing well', is usually conceptualised via economic indicators, and connected with the concept of economic voting[@ref10]^,^[@ref11]^,^[@ref12]. Studies mostly use either macro-level indicators (sociotropic voting), such as inflation, GDP, economic growth, etc. or micro-level indicators, such as individual changes in economic welfare (egotropic, pocketbook voting)[@ref10]^,^[@ref13].

If the economy, either on a national or individual level, is doing well, voters will reward the incumbent by voting for her/him in the upcoming election. While some researchers claim that the retrospective economic voting is a robust phenomenon [@ref11]^,^[@ref14], other authors point out two caveats.First, it seems that economic voting depends on contextual factors, such as the number of political alternatives [@ref10], media attention [@ref15], or incumbents\' ideology [@ref16]. Second, and more important for the idea of retrospective voting, are findings that show that citizens do not know enough about politics, are prone to biases, and hold the government accountable for things which are out of its control [@ref17].

The first set of objections to retrospective voting does not necessarily endanger the concept of voters' rationality. Citizens can still be prospectively rational, i.e. vote for the party or candidate whose positions on political issues are closest to their positions, known in literature as issue voting [@ref18]^,^[@ref19]^,^[@ref20] .

On the contrary, the other set seriously undermines the concept of voters' rationality. For example, how can citizens evaluate government success if most of them do not know what parties form the government [@ref12]? Furthermore, it is not just that citizens do not know enough about politics; studies have shown that citizens base their evaluations of candidates on politically irrelevant characteristics, like the candidate's physical appearance or vocal characteristics [@ref21]^,^[@ref22]^,^[@ref23]^,^[@ref24]^,^[@ref25]^,^[@ref26] . It is assumed that these physical characteristics are related to candidates' leadership skills. More masculine facial and vocal features signal dominant behaviour and good leadership qualities, and those findings hold in cross-cultural contexts and in different political systems. Besides candidates' traits, some external factors, which are beyond the control of politicians, could affect voters' decisions. One example of an external factor are natural disasters.

**Natural disasters and voting behavior**

It has been shown that natural disasters, as well as some other negative events, can influence voters' perception of incumbent politicians and the government. Perhaps the most striking results are reported by Achen and Bartels [@ref27]^,^[@ref28]. They showed that shark attacks in New Jersey in 1916 decreased President Wilson's vote share in the election held the same year. Authors also examined the effects of droughts and floods on voting behaviour in the 1896-2000 period and reported that floods had a negative effect on electoral support for the incumbent president's party. Moreover, they point out that these irrationalities were the result of egotropic retrospective voting, by which citizens could not correctly attribute the changes in their economic status. The main assumption is that citizens engaged in blind retrospection, which means that when voters "are in pain they are likely to kick the government... In most cases, incumbents will pay at the polls for bad times, whether or not objective observers can find a rational basis for blame" [@ref28] (p.118). This has implications for accountability in democracy, and Achen and Bartels [@ref29] (p. 23) conclude that it "significantly degrades the efficacy of elections as mechanisms for inducing incumbent leaders to pursue their citizens' subjective well-being".

Since then, several studies have focused on the effects of irrelevant random events on voting behaviour. For example, it has been found that a win by the local college football team before Election Day led to an increase in the vote share of the incumbent party in presidential, senatorial, and gubernatorial elections in the team's home county [@ref30]. Moreover, it has been shown that voters punished the incumbent party in presidential elections for damage caused by tornadoes [@ref31]. Furthermore, Gasper and Revees [@ref32] reported that voters "punish" both presidents and governors for weather events. In a similar vein, using data on Indian elections, it has been reported that rainfall, just one standard deviation from the optimal level, reduced the vote share for incumbent coalitions by 3.25 percentage points [@ref33]. In addition, different types of natural disasters, like earthquakes, landslides, volcanic eruptions, and floods increase the likelihood of a political crisis through anti-government demonstrations, riots, guerrilla warfare, and intra-state conflict [@ref34]. Chang and Berdiev [@ref35], using data from 156 countries in a period of 35 years, found that natural disasters, like floods, extreme temperatures, earthquakes, and windstorms, increased the probability that an incumbent government is replaced. Natural disasters have an impact on turnout as well. Using data on Hurricane Katrina, Sinclair, Hall and Alvarez [@ref36] showed that flooding decreased participation in the following election. However, authors also showed that voters who experienced more than 6 ft of flooding were more likely to vote, compared to those who experienced less flooding. Furthermore, after the 2010-2011 floods in Pakistan, turnout was higher among citizens from impacted areas [@ref37](but see [@ref38]).

As pointed out above, there is an extensive body of research that shows that citizens punish incumbents at elections following a natural disaster, which might seem irrational. The reason for this could be that natural disasters often cause resource scarcity, which leads to unequal distribution of resources, and may lead to low satisfaction with the present government, although it did not cause the scarcity [@ref35]. At first glance, it seems that these findings put democratic accountability in a tough position. However, Healy and Malhotra [@ref17] point out that voters can and should hold government accountable for failure in relief after disasters. From their perspective, it could be even rational for voters to respond negatively to disasters because any negative event could be a signal of the incumbent's competencies. Since it is costly to distinguish if that was the case, it is logical to punish the government, as a sort of "just-in-case" scenario. Moreover, the government could be responsible with respect to the way it deals with the disaster. For example, Arceneaux and Stein [@ref39] investigated the effects of massive flooding after Tropical Storm Allison in Houston, which happened a few months before the mayoral election in 2001. They have found that, even though the government could not be blamed for natural disasters, voters evaluated government performance in terms of how it handled the disaster (see also Lay [@ref40]). If voters believed that the government could have done more to prevent the level of damage, they were willing to attribute blame and punish incumbents accordingly. Similar results were found in a study of effects of tornado damage on voting behavior [@ref31]. The incumbent government lost voters' support when a formal declaration of natural disaster was absent. This finding suggests that voters punish the incumbent party if they perceive lack of competence in dealing with natural events. However, voters also reward incumbents. Healy and Malhotra [@ref41] showed that relief spending had a positive impact on the vote, and Velez and Martin[@ref42] found that Hurricane Sandy had a positive impact on re-electing Barack Obama. Overall, it seems that voters' immediate response to natural disasters is to punish incumbents, but if they perform well, i.e. give out disaster declarations or approve relief spending, they can counteract the negative tendency [@ref32].

In order to investigate whether voters are indeed prone to punish politicians for events that are out of their control, the present study focuses on a previous unstudied context - the case of 2014's and 2015's floods in Croatia. Furthermore, we take into account some of the methodological issues of previous studies. The starting point was a recent study conducted by Fowler and Hall [@ref43]. They criticised Achen and Bartel's [@ref27] original study for the way certain counties were included/excluded, pointing out that 1916 shark attacks were not in any way a peculiar case of shark attacks. Fowler and Hall [@ref43] collected data on every fatal shark attack in U.S. history and county-level returns from every presidential election in the period between 1872 and 2012 and found no effect of shark attacks on the president's vote share. Based on their finding, the authors concluded that Achen and Bartel's [@ref27] results were most likely a false positive (for a similar re-evaluation of football game effects on voting behaviour see Fowler & Montagnes [@ref44]). Keeping these contradictory findings in mind, we conceptualised natural disasters as a form of natural experiment with an experimental and control group. We were also aware that disasters do not create equivalent groups, which means that we cannot just assume that our research has the form of a natural experiment, we need to ensure that this indeed is the case [@ref38]. One way to achieve this is by using a matching method technique. This technique ensures that all areas affected by natural events are matched to non-affected areas on several control variables which are important for explaining the vote share (e.g. lagged vote share, unemployment rate, mean income, population size, etc.). In this way, "starting" differences between affected and non-affected counties are accounted for, which leads to more reliable results regarding the impact of natural disasters on voting behaviour (for an example see [@ref42]).

**Floods in Croatia**

During 2014, a total of 148 Croatian municipalities experienced floods, with two major events being floods in February and May. During the February floods, the Sisak and Karlovac areas were affected by high water levels in the rivers Sava, Kupa, and Odra. For ten days, in certain areas, the Sava had water levels over 7.7 metres, the Kupa had a maximum water level of 8.27 metres, and water levels at the Odra mouth were 8.9 metres, which was a historical maximum [@ref45]. Due to above average rainfall in April 2014, the Sava with its tributaries experienced extreme water levels during the May floods. The most affected were Vukovar-Srijem and Brod-Posavina Counties, for which 214 kilometres of Sava were defended against overflowing. For all eight measuring stations in that area, water levels were higher than the historical maximum (sometimes over a metre higher). At certain places the embankments did not hold, causing floods in municipalities (such as Rajevo Selo, Gunja, and Račinovci), and evacuations of residents [@ref46]. TThe government response was swift with almost four thousand firefighters and soldiers deployed. Among other things, over 1.5 million bags of sand and over 300 hundred machines were stationed in the affected regions [@ref47]. To help the affected areas, the public raised over 50 million HRK (≈7,400,000 USD)[@ref48]. The governmental officials, including the Prime Minister, Minister of Internal Affairs, Minister of Agriculture, and the President of Croatia, were present in the affected areas. However, there was public outrage at the way the floods were handled, mainly because the embankments did not hold the water [@ref49].

Compared to the floods in 2014, the number of floods was much lower in 2015, with 34 municipalities being affected. The floods in May and October were less severe than those from the previous year, with the Samobor and Karlovac areas being hit. Still, at certain areas, the embankments did not hold, and the water level of the Kupa was higher than 8 metres. Due to better weather conditions, and more work being done for the reconstruction and improvement of the embankments, 2015 was characterised as being a "normal" year for floods [@ref50].

In Croatia, activities regarding floods are bound by the legal framework on natural disasters. The Croatian Act on Protection against Natural Disasters [@ref70] states that the mayor of a county oversees the declaring of a natural disaster (art. 6). After a natural disaster is declared, a county's Committee for Natural Disasters, following the prescribed Methodology for making threat assessments [@ref71], assesses the damage for all municipalities within the county (art. 38, par. 2). The assessments are reviewed by the National Committee for Natural Disasters, which proposes the amount of relief spending (art. 38, par. 1). The final approval of relief spending is made by the government (art. 33, par. 3).

**The present study**

The goal of this study was twofold. First, we wanted to investigate whether floods had an impact on the following elections, i.e. did Croatian citizens in flooded areas punish incumbents for the floods. Second, we wanted to examine whether relief spending had an impact on the voting behaviour of citizens affected by the floods. In other words, did citizens in flooded areas reward or punish incumbents based on the presence of financial help? To answer these research questions, a natural experiment was conducted, with independent variables being presence of flood and presence of relief spending, and dependent variables being change in incumbent's vote share and turnout from previous to the current election.

Data from four elections was used: the 2009 and 2014 presidential elections, and the 2011 and 2015 parliamentary elections. Both presidential and parliamentary elections featured an incumbent running for re-election. For each incumbent, we used his (or his party\'s) electoral success from the previous election (i.e. success in the 2014 presidential election was compared with success in the 2009 presidential election, and for the 2015 parliamentary election, we used data on electoral success in the 2011 parliamentary election). This way we could take into account the overall change in support within each election cycle. The first round of the presidential election was held on 28th December 2014, so we were able to investigate more immediate effects of the 2014 floods on voting behaviour. To investigate more long-term effects of floods, we used the parliamentary election which was held on 8th November 2015. This election was also used to see if relief spending had an impact on voting behaviour.

Method
======

**Research design**

In the present study, floods were considered as a natural experiment, where some municipalities formed a treatment group (flooded areas) and others a control group (non-flooded areas). This should not imply that causal mechanisms can be easily discussed because one cannot be a priori certain that the only difference between these two groups is exposure to floods. Lay [@ref40] (p. 649) points this out by stating that "disasters do not affect all people equally". Additionally, this method falls within the scope of observational design in which "treatment is not randomly assigned but rather passively observed" [@ref51]. This means that the differences in dependent variables can be a result of bias, and not the treatment itself. Since floods cannot be controlled as an experimental variable, and random assignment of municipalities to either group is not possible, we are forced to deal with this issue post hoc. While this can be done via regression models, there are several issues with that type of analysis that can result in remaining biases that confound the causal findings (more details in [@ref52]^,^[@ref53]). To address this issue, researchers have focused on the use of propensity scores, which are a "probability...that a subject will be treated based on an observed group of covariates."[@ref52] (p. 954; emphasis added). ). Propensity scores are used in a wide array of research areas [@ref54] and have recently been used in assessing the impact of natural disasters on voting [@ref42]^,^[@ref55]. By using propensity scores, we are able to calculate a unified probability of being affected by floods for each municipality, based on several variables that could impact the dependent variable (voting decision).

Next, based on the propensity scores, it was possible to create a subsample of municipalities that were not affected by floods and match them to those municipalities that were affected. In the present study, the nearest neighbour matching algorithm was employed [@ref54] . Matches were formed based on the nearest propensity score. This method was adequate for our sample because the subsample of control (non-flooded) municipalities was large enough (N~presidential\ election~ = 404, N~parliamentary\ election~ = 402)[@ref56]. To form propensity scores, several variables related to voting behaviour were used: unemployment rates, income per capita, municipal income per capita, level of education, lagged incumbent vote share, and lagged turnout.

**Data collection**

Three sets of data were collected: a) data on election results, b) data on flooded areas, and c) information used to form propensity scores.

a\) *Data on election results*. Relevant information about the presidential and parliamentary elections was obtained from the State Electoral Commission of the Republic of Croatia (http://www.izbori.hr/). For each election, data was obtained in sheet form for each electoral district and was later combined into one sheet with data for each municipality. Municipality level data on the number of voters, total votes, and votes for the current incumbent was collected for elections before the floods (2009 and 2011) and elections following the floods (2014 and 2015).

b\) *Data on flooded areas*. To identify flooded municipalities, we contacted each county (total of 21 counties, including the capital Zagreb as its own county), and received a formal assessment for which of the municipalities a natural disaster, specifically a flood, was proclaimed in 2014 and 2015. In addition, information on damage appraisal was obtained. To obtain data on relief spending, governmental decisions, which are available online (http://www.mfin.hr/hr/odluke-vlade-rh-o-dodjeli-sredstava-pomoci), were collected for all flood related relief spending in the period 2014-2015 for each municipality.

c\) *Information used to form propensity scores*. In order to form propensity scores, to produce samples similar in their demographics, data on unemployment rates, income per capita, municipal income per capita, and level of education were collected from the Ministry of Regional Development and European Union funds (https://razvoj.gov.hr/o-ministarstvu/regionalnirazvoj/indeks-razvijenosti/112). The Ministry periodically measures these variables to form a development index (a composite measure of socioeconomic variables). This data was downloaded from the Ministry's website for each municipality in Croatia. We used data from 2013, which was the last data point available.

Results
=======

Data was analysed with R 3.2.4., using MatchIt [@ref57], dplyr [@ref58], lm.beta [@ref59], and car [@ref60] packages. Analyses were done separately for presidential and parliamentary elections. Independent variables were the presence of flood and presence of relief spending, and dependent variables were change in incumbent's vote share and turnout in the current election compared to previous.

For each of the elections, we reported results obtained before and after matching the affected and non-affected areas in key variables: unemployment rate, income per capita, municipal income per capita, level of education, lagged incumbent vote share, and lagged turnout. In addition, we investigated the impact of relief spending on the 2015 parliamentary election.

**Flood impact on 2014 presidential election**

To investigate the flood effect on the 2014 presidential election held in December, data on floods that took place in 2014 during February and May was used. Main results regarding flood effect on voting behaviour in the 2014 presidential election are reported in [Table 1](#table1){ref-type="table"}. Before matching flooded and non-flooded areas, results showed a significant difference between flooded and non-flooded municipalities in the decrease in support for the incumbent president. Flooded areas showed a higher drop in incumbent vote share in the election following the floods. At first glance, it might seem that voters in flooded areas punished the incumbent. However, there were also significant differences in all socioeconomic variables between flooded and non-flooded areas. Unflooded areas had lower unemployment, higher individual and municipal income per capita, and higher education level. This implied that the matching of affected and non-affected municipalities was warranted. To match the subsamples, MatchIt R package was used and the nearest neighbour method was applied. This resulted in a new sub-sample of non-flooded municipalities (the rest were excluded from the analysis).

After matching, there was no significant difference in any of the socioeconomic factors. Analysis using matched samples also revealed that there was no difference in turnout, nor in the incumbent vote. This means that, once we accounted for relevant variables, the difference between flooded and non-flooded areas in vote change disappeared. In other words, the impact of floods on the 2014 presidential election was absent.

Table 1. Flood effects on 2014 presidential election for matched and unmatched samplesUnmatched dataMatched dataNon-floodedFloodedNon-floodedFloodedUnemployment17.34 (8.78)23.46\*\*\* (9.1)22.98 (9.67)23.46 (9.1)Income22471.44 (6119.15)19237.45\*\*\* (5288.13)19299.04 (5620.64)19237.45 (5288.13)Municipal income2220.85 (1830.85)1340.43\*\*\* (1033.65)1196.84 (824.99)1340.43 (1033.65)Education70.56 (10.91)63.23\*\*\* (9.74)63.63 (10.53)63.23 (9.74)Lagged turnout (2009)49.05 (8.94)49.29 (7.51)48.69 (10.03)49.29 (7.51)Lagged vote (2009)60.64 (17.11)60.64 (17.11)61.39 (16.44)60.09 (11.37)Turnout change (2014 - 2009)8.20 (6.64)7.89 (5.4)8.70 (6.38)7.89 (5.40)Vote change (2014 - 2009)-13.12 (7.56)-14.82\* (6.62)-13.37 (8.64)-14.82 (6.62)N404148148148

Sample means with standard deviation in the parenthesis for: Unemployment -- average percentage of unemployed individuals 2010-2012, Income -- average yearly income per capita 2010-2012 (in HRK), Municipal income -- average yearly municipal income per capita 2010-2012 (in HRK), Education -- percentage of population aged 16-65 with high school of higher 2011, Lagged vote -- incumbent vote share before floods, Lagged turnout -- turnout in election before floods

Ψ p\<0.1; \* p\<0.05; \*\* p\<0.01; \*\*\* \<0.001

**Flood impact on 2015 parliamentary election**

For the 2015 parliamentary election held in November, we used data on floods that took place in 2014 during February and May, and/or 2015 during May and October, which was in concordance with the time-frame used in previous research [@ref36]^,^[@ref41]^,^[@ref61]. Results showing the impact of the 2014-2015 floods on the 2015 parliamentary election can be seen in [Table 2](#table2){ref-type="table"}.

Table 2. Flood effects on 2015 parliamentary election for matched and unmatched samplesUnmatched dataMatched dataNon-floodedFloodedNon-floodedFloodedUnemployment17.22 (8.69)23.59\*\*\* (9.1)23.03 (8.91)23.59 (9.1)Income22505.18 (6155.99)19270.14\*\*\* (5247.34)19327.11 (5363.62)19270.14 (5247.34)Municipal income2236.21 (1831.04)1316.95\*\*\* (1011.99)1135.46 (636.05)1316.95^Ψ^ (1011.99)Education70.57 (10.94)63.44\*\*\* (9.68)64.09 (10.13)63.44 (9.68)Lagged turnout (2011)59.04 (7.23)59.76 (6.19)59.36 (7.46)59.76 (6.19)Lagged vote (2011)38.04 (15.29)35.15\* (10.87)34.68 (15.60)35.15 (10.87)Turnout change (2015-2011)-0.12 (6.30)-1.53\*\* (4.54)-0.31 (6.69)-1.53^Ψ^ (4.54)Vote change (2015-2011)-7.13 (11.85)-5.34\* (6.49)-5.22 (8.39)-5.34 (6.49)N402154154154

Sample means with standard deviation in the parenthesis for: Unemployment -- average percentage of unemployed individuals 2010-2012, Income -- average yearly income per capita 2010-2012 (in HRK), Municipal income -- average yearly municipal income per capita 2010-2012 (in HRK), Education -- percentage of population aged 16-65 with high school of higher 2011, Lagged vote -- incumbent vote share before floods, Lagged turnout -- turnout in election before floods

Ψ p\<0.1; \* p\<0.05; \*\* p\<0.01; \*\*\* \<0.001

Similar to the case of the presidential election, there was a significant difference in vote change before matching, but in the opposite direction -- non-flooded areas showed a higher drop in incumbent vote share in the election following the floods. Also, the fall in turnout was more severe for the flooded areas. In addition, non-flooded areas had higher lagged turnout, lower unemployment rates, higher personal and municipal income, higher education levels, and higher lagged incumbent vote. Therefore, we repeated the matching procedure, which showed that all differences between the two subsamples disappeared after matching. Subsamples did not differ in any of the socioeconomic variables, lagged incumbent vote, nor vote change; the difference in turnout was marginally insignificant. To conclude, results indicated that floods did not appear to influence voting behaviour in the 2015 parliamentary election.

**Relief spending impact on 2015 parliamentary election**

Relief spending for floods in 2014 and 2015 was given during 2015, after the presidential and before the parliamentary election. Thus, data on government relief was used to investigate whether it had an impact on voting in the 2015 parliamentary election. Relief spending was approved for 103 out of 154 municipalities, and the amount of relief spending had a median of 3.1% of the amount of estimated flood damage. First, we investigated whether relief approval (approved vs. not approved) had an impact on vote change between the two elections by conducting a regression analysis with relief spending and other political and socio-demographic variables as predictors. The results are summarised in [Table 3](#table3){ref-type="table"}.

Table 3. Predicting the parliamentary election vote change (2015-2011) based on the approval of relief spending, political and socio-demographic variablesBβIntercept-7.951 (5.156)/Lagged vote (2011)-0.209 (0.057)-0.348\*\*\*Relief approved0.176 (1.409)0.013Income-0.0002 (0.0001)-0.128Municipal income-0.0009 (0.0005)-0.136Education0.221 (0.079)0.329\*\*Unenmployment0.001 (0.079)0.002R^2^0.183/N154/

Standard errors are in parenthesis; Lagged vote -- incumbent vote share before floods, Relief approved -- 0 (not approved) and 1 (approved), Income -- average yearly income per capita 2010-2012 (in HRK), Municipal income -- average yearly municipal income per capita 2010-2012 (in HRK), Education -- percentage of population aged 16-65 with high school of higher 2011, Unemployment -- average percentage of unemployed individuals 2010-2012

\*\* p\<0.01; \*\*\* \<0.001

Regression model was statistically significant (F(6, 147)=5.494; p\<0.001). Specifically, we could predict the change in vote for the incumbent (2015-2011) for the flooded areas based on the lagged incumbent vote (2011) and the educational structure of the local population. Keeping other variables constant, one percent vote increase for the incumbent in 2011 resulted in 0.21 percent fall in the 2015-2011 vote change; one percent increase in share of people with high school or higher education resulted in 0.22 percent increase in 2015-2011 vote change. However, relief approval did not predict vote change. Furthermore, we conducted regression analysis in order to predict vote change with the percentage of approved relief by including only those municipalities that received flood relief. Besides the percentage of approved relief, predictors were political and socio-demographic variables. The model was not significant (F(6, 96)=2.079; p=0.061). Therefore, it could be concluded that the presence of relief spending did not have an impact on vote change.

Discussion
==========

The backdrop of studies which focus on the impact of politically irrelevant influences on citizens' behaviour is the concept of the (retrospectively) rational voter, according to which voters use elections as a means of punishing or rewarding incumbents. If they do this rationally, then their role in the political system is justified; i.e. the representative model of democracy is justified [@ref62]. However, if citizens are prone to making mistakes, like irrationally blaming the government for things which are not under its control, citizens' role in the political system is not justified. Thus, we turn to other democratic models, such as elite, or minimalist democracy [@ref63]. A newer take on this discussion flourished with Achen and Bartel's study [@ref27]^,^[@ref28] in which they showed that citizens punished the American incumbent president for shark attacks. Several other studies showed that citizens' political behaviour is influenced by weather events, such as natural disasters [@ref31]^,^[@ref32]^,^[@ref33]^,^[@ref35] . They paint a picture of irrational citizens and point to the inability of elections to be adequate mechanisms of democratic accountability.

Following these studies, we attempted to replicate their findings for the case of floods in Croatia in 2014-2015. The goal of this research was to investigate whether floods, a form of natural disaster, had an impact on the following elections. Moreover, we wanted to check whether the government's response to the floods, in the form of relief spending, had an impact.

It is important to note the methodological differences between present and several previous studies. In most of the previous studies, authors conducted regression analysis with the dependent variable usually being the change in incumbent vote share, the independent variable being the presence of a natural disaster, and several control variables, such as county size or lagged vote share [@ref27]^,^[@ref32]^,^[@ref33]^,^[@ref35]^,^[@ref64]. However, some authors have argued that this approach is not adequate because of the assumption that natural disasters function as random, exogenous shocks to the political system [@ref42]. Bodet, Thomas and Tessier [@ref38] (p. 92) state clearly that "assuming the natural disaster acts as an as-if random exogenous shock, and treating it as a natural experiment, can lead to incorrect conclusions...studies that wish to treat natural disasters as experiments should justify this analytical choice by demonstrating the disaster produces equivalent experimental and control groups. Failing to do so would, in this case, lead us to inappropriately reject the null hypothesis". Thus, it is possible to pinpoint the influence of natural disasters on voting behaviour only if flooded and non-flooded areas are comparable on variables that could have influenced the incumbent vote share. Moving from conceptual level toward the statistical one, the same problem arises when regression models are used in observational studies; i.e. "when there are large differences in distribution of covariates between treatment groups, adjusting for these differences with conventional multivariable techniques may not adequately balance the groups, and the remaining bias may limit valid causal inference" [@ref52] (p. 954). One way to deal with this issue is to use matching method technique, which has been used in several previous studies [@ref38]^,^[@ref42]^,^[@ref55] .

In the present study, when we compared the flooded and non-flooded areas, it seemed that the people from flooded areas punished the incumbents in both elections. However, once we accounted for differences in flooded and non-flooded areas in several sociodemographic and political variables, the effect disappeared. In other words, by using appropriate methodology (matching method technique), we found no effect of floods either on incumbent vote share or in the turnout for the following elections.

The conclusion following these results can fall into one of three categories. First, there is a possibility that floods usually have an impact on voting behaviour, but the current research has methodological issues, or the floods were not disastrous enough to elicit a response among the population of flooded areas. Considering the methodological issues, we feel that we have followed the above-mentioned suggestions on both the conceptual and statistical level. Also, we have obtained data from official sources considering vote shares, flood presence, and damage, as well as municipal level data on income, education, and unemployment. Considering that the floods studied in this paper were the biggest in (recorded) Croatian history, that they resulted in the destruction of several villages, and displacement of more than 13,000 people (and two dead)[@ref65] , we can conclude that they were disastrous enough to elicit a response. Even though it's not unusual for studies to focus on a single case of a natural disaster (e.g. [@ref36]^,^[@ref39]^,^[@ref40]^,^[@ref42]^,^[@ref61]^,^[@ref38] ), the certainty of our conclusion would be improved by using a wider timeframe (e.g. [@ref32]^,^[@ref35]^,^[@ref41]).

Following the second argument from this category, that the effect of natural disasters was not found because the disaster was not big enough, was deemed an "act of God", or the government was not blamed, etc. [@ref27] , we think that this idea opens the possibility that we deem all null-results as being the result of a "bad" natural disaster, or to put it in other words -- if the disaster would have been more extreme, we would have found an impact (for a similar discussion see [@ref43] ).

A second possible conclusion drawn from the present results is related to the idea that natural disasters usually have an impact on political behaviour, but the negative response was counteracted by other variables, mainly concerning the government's response to the disaster. Several studies have shown that natural disasters have a negative impact on the incumbent's vote share in the following election [@ref31]^,^[@ref32]^,^[@ref33]^,^[@ref39] . Other studies have found that this negative impact can be lessened or counteracted by announcing a formal disaster declaration [@ref31] , relief spending [@ref32] , or by a general positive evaluation of the government's performance following a disaster [@ref39]^,^[@ref40].

Moving back to our results; when we tried to predict voting behaviour within flooded areas, we found that the presence of relief spending had no effect on incumbent vote share. We could conclude that the relief was too low, or given too late, to counteract the impact of floods on the vote, but then we would expect to find the difference between flooded and non-flooded areas in vote change. There are several other possibilities. First, it is possible that some other aspect of voting behaviour was responsible for these results, such as the (dis)satisfaction with the way the government handled the floods. These individual-level variables were not available for this research, but even if they were, we would still then expect to see the overall effect of floods on incumbent vote share. Second, it is possible that we stumbled upon a floor effect. The incumbent party in the period 2011-2015 was the Social Democratic Party of Croatia (SDP) with its coalition partners. In 2011 SDP won 52.98% of votes, but only 37.09% in 2015. Thus, it is possible that the overall fall in support masked the effects of the floods. However, when we look at the presidential election, the incumbent in the period 2009-2014 was Ivo Josipović, who won 60.26% in 2009 and 49.26% in 2014. This difference in vote change is smaller for this election, and the overall incumbent vote share in 2014 is relatively high compared to the parliamentary election. Still, the flood effect on voting behaviour was absent in both elections. However, it's important to note that the number of flooded areas was too small to use a matching method technique, so we used a regression analysis in which we tried to predict the incumbent vote change based on relief spending, several socio-demographic and political control variables. A suggestion for future studies would be to find cases of natural disasters within which there are enough cases of flooded areas that received and those that did not receive relief spending.

Finally, it is possible that floods indeed do not have an impact on the voting behaviour of citizens, and it seems our results point to this conclusion. However, we must attend to several issues. First, there are more studies published that found an effect of floods than vice versa [@ref37]^,^[@ref43]^,^[@ref67] . This could be the case of publication bias [@ref68] , or, as Fowler and Hall [@ref43] pointed out and showed in their analysis, published articles could be based on false positive results. If that was the case, then one could expect that using more adequate methodology and statistical analysis would yield clearer results. Unfortunately, studies which have used matched methods have found negative flood effects on the incumbent vote [@ref55] , positive effects [@ref42] , and no effects [@ref38] , as in the present study. Second, even though the goal of the study was to replicate previous findings in the previously unstudied context of floods in Croatia, we used two cases of natural disasters within a single country, which constrains the generalisation of our findings.

Thus, it seems that the verdict on the impact of natural disasters is not clear cut, and should not be taken as such. Even if we look at research done with adequate methodology, we find results going in all directions, with our results showing that floods did not have an impact on the incumbent's vote share or voter turnout in two elections. Further research is needed, as well as opening up to publishing null results. First, we would suggest matched method as the methodology of choice for this type of research. Second, since results seem to vary in direction, it is probable that some moderator or mediator variables should be considered. For example, one could use type of natural disaster (which could be differently portrayed as "an act of God" versus "an act of Man" [@ref69] , the incumbent's approval in the period before the disaster, different legislature on dealing with and helping after natural disasters, public support for the affected areas, etc. Third, it could be useful to use more individual-level data, as in some previous studies. For example, survey studies can assess the way voters perceive the amount of destruction, as well as the way the incumbent government dealt with the disaster [@ref39]^,^[@ref40] . Studies can also combine individual level data with macro variables [@ref36]. Finally, we suggest using multilevel analysis, which can be used to combine data on political knowledge, political cynicism, ideology, etc. with county-level data to get a clearer idea of the impact of natural disasters on political behaviour.

Conclusion
==========

The goal of the present study was to study the impact of natural disasters on voting behaviour for the context of the 2014 and 2015 floods in Croatia. Results showed that, once socio-demographic and political differences between the flooded and non-flooded areas were controlled, floods did not have an impact on voting behaviour in the 2014 presidential or in the 2015 parliamentary election in Croatia. Furthermore, results indicated that neither presence of relief spending nor its amount had an impact on voting behaviour. However, keeping in mind the constraints of this study, further research is needed to get a clearer picture of the way natural disasters are related to political behaviour.
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